A best evidence topic was written according to a structured protocol. The question addressed was whether early laparoscopic cholecystectomy (ELC) in patients presenting with a short history of acute cholecystitis provides better post-operative outcomes than a delayed laparoscopic cholecystectomy (DLC). A total of 92 papers were found using the reported searches of which 10 represented the best evidence; 3 meta-analyses, 4 randomized control trials, 1 prospective controlled study and 2 retrospective cohort studies were included. The authors, date, journal, study type, population, main outcome measures and results were tabulated.
Introduction
A best evidence topic (BET) was structured according to the protocol described by the International Journal of Surgery.
Clinical problem
During your monthly Morbidity and Mortality departmental meeting, a case of a patient with a short history of acute cholecystitis managed with laparoscopic cholecystectomy is reported, due to an incidence of post-operative bile leak. A debate between the faculty members is initiated, whether an early laparoscopic cholecystectomy would be preferable to a conventional delayed approach in similar cases. You decide to perform a literature research yourself.
Three-part question
In [patients presenting with a short history of acute cholecystitis] is [early laparoscopic cholecystectomy] or a [delayed laparoscopic cholecystectomy after a period of conservative management] the most appropriate way to ensure [better postoperative outcomes]. Four of the five trials were at low risk of bias in the important domains (blinding was not feasible in any of the five trials).
Risk Ratio (RR) or Mean difference was calculated with 95% confidence intervals (c.i.) based on intention-to-treat analysis RCTs included: Dávila et al. 2 -1999 Johansson et al. 3 -2003 Kolla et al. 4 -2004 Lai et al. 5 -1998 Lo et al. 6 Mean difference −11.00 days (95% c.i. −19.61 to −2.39); P = 0.01 e P = NS No significant difference in complication or conversion rates whether laparoscopic cholecystectomy had been performed at presentation with acute cholecystitis or 6-12 weeks after the symptoms had settled.
Decreased hospital stay in the early group. The total hospital stay was shorter by 4 days with the early group.
The risk of emergency surgery with a high conversion rate for non-resolved or recurrent symptoms was avoided in the early group.
Bile leaks occurred in about 3% of patients in the early group and were successfully managed endoscopically. No patient in the delayed group experienced this complication.
Forty patients in the delayed group (17.5%) underwent emergency surgery with a high conversion rate.
The number of total work days lost was also less with the early group in one trial that reported this outcome.
Comparable results were found for patients operated on within 4 days or within 7 days after symptom onset.
Gallbladder decompression was necessary more often in the early group suggesting more complex surgery.
Limitations:
All the trials included had high risk of bias. High risk of type I and type II errors Small sample size of the trials included (continued on next page) Early cholecystectomy is associated with a reduced total hospital stay but longer operating times.
REVIEW
No difference has been recorded in the overall postoperative morbidity or conversion rates.
The authors suggest that early laparoscopic cholecystectomy is superior to delayed laparoscopic cholecystectomy in terms of a reduction in total hospital stay. There was no significant increase in complications or conversion rate, although operating time was increased.
Based on this study, there is likely to be no advantage to initial conservative management and delayed laparoscopic surgery for acute cholecystitis in patients suitable for surgery. In this study, both the early and delayed groups had similar conversion rates. The authors however identified different reasons for conversion. In the early group, the friable and oedematous gallbladder tore when grasped and there was excessive oozing due to the acute inflammation. In delayed group, the main reason for conversion involved dense adhesions obscuring the anatomy of Calot's triangle.
One bile leak and one bile duct injury occurred in the ELC group; the former was managed with a post-operative ERCP, and the latter was identified and managed during the index procedure with good postoperative results.
Decompression of the gallbladder was required for 80% of the ELC patients. Stone spillage was seen in 35% of the cases. A subhepatic drain was required for 80% of the ELC cases. Random assignment to one of two groups: early laparoscopic cholecystectomy (within 7 days after the onset of symptoms, early group, n = 74) or initial conservative treatment followed by delayed laparoscopic cholecystectomy 6-8 weeks later (delayed group, n = 71).
Randomized control trial (Level 2 evidence)
Median total hospital stay (days) 
73% vs 72%
There was one major bile duct injury, which occurred in the delayed group.
The bile duct leaks that occurred in the early group (6/74) were successfully treated: four with endoscopic retrograde cholangiopancreatography (ERCP) plus stent, one with ERCP plus sphincterotomy, and one with percutaneous drainage.
Wide range of experience in laparoscopic surgery of the participating surgeons (minimum of 25 cholecystectomies). Surgeon's experience: Minimum 25 laparoscopic cholecystectomies "Intention-to-treat" analysis.
Randomization procedure was carried out by means of a computer-based program after stratification for age and sex.
Mann-Whitney
U test or Spearman rank correlation test was used; P < 0.05. Only 45 patients in the ELC group and 41 in the DLC group were suitable for analysis for a variety of reasons 8/41 patients of the DLC group failed to respond to conservative treatment and underwent urgent laparoscopic cholecystectomy. 7/41 patients of the DLC group were readmitted due to recurrent symptoms, one of which underwent urgent laparoscopic cholecystectomy.
Diagnosis of common bile duct stones
Interval elective operation after conservative treatment for acute cholecystitis should be considered far more difficult than elective operation for uncomplicated cholelithiasis.
The need for emergency surgery after failure of conservative treatment is a major disadvantage of delayed surgery and in this study the incidence was 16%.
The authors conclude that the conversion rate and morbidity of laparoscopic cholecystectomy for patients with acute cholecystitis are not reduced by a period of initial conservative treatment. Early operation may be safer and has definite socioeconomic benefits. The authors suggest that laparoscopic cholecystectomy within the first 72 h since the onset of symptoms of acute cholecystitis is the 'gold standard' for this condition.
Limitations: This study was not randomized. A high risk of bias results from the fact that patient allocation depended on the surgeon's experience in laparoscopic surgery. The exact timing of the laparoscopic cholecystectomy in the two groups is not clear.
(continued on next page) 
REVIEW

Early versus Delayed group
None in either group 133 ± 50 vs 130 ± 53; P = NS None in either group None in either group None in either group None in either group 4.8 ± 1.5 vs 28.7 ± 14.0; P < 0.001 7.9 ± 1.9 vs 9.0 ± 2.0 (not significant) 12.7 ± 2.0 vs 37.7 ± 14.4; P < 0.001
The authors conclude that their findings seem to strongly suggest that the delayed operation is not the ideal choice of treatment from both the psychosomatic and the socioeconomic points of view, if the condition can be successfully treated by early laparoscopic cholecystectomy.
Limitations:
Seven patients of the original cohort of 100 laparoscopic cholecystectomies of the authoring surgical team were not included in the study. They were all treated with a delayed laparoscopic cholecystectomy. a Two trials included patients with fewer than 4 days from the onset of symptoms and three included patients with fewer than 7 days from the onset of symptoms. 
Search strategy
Search strategy using Medline from 1948 to July 2011 using the PubMed interface: (early laparoscopic cholecystectomy OR urgent laparoscopic cholecystectomy) AND (delayed laparoscopic cholecystectomy OR delayed approach OR conventional management OR conservative management OR interval laparoscopic cholecystectomy) AND (acute cholecystitis). Reference lists of key articles were also manually searched for references. Only articles written in English were included.
Search outcome
Ninety-two articles were found using the above search. From these, 10 studies that provided the best evidence to answer the aforementioned question were identified. These are presented in Table 1 .
Results
Four randomized control trials (RCTs) were included in our BET article. 1e4 In the study of Lo et al, 1 45 patients of the ELC group and 41 of the DLC group were available for comparison. The ELC patients underwent laparoscopic cholecystectomy within 72 h of admission, whereas patients in the DLC group were managed conservatively and were re-admitted for an elective procedure 8e12 weeks later. All the procedures of this study were performed by two surgeons with a previous experience of more than 300 cases each. Thirtyeight patients (18 of the ELC group and 20 of the DLC group) were symptomatic for 3 or more days before admission. Eight of the 41 patients of the DLC group underwent an interval procedure due to failure to respond to the conservative treatment measures or due to recurrent symptoms. The procedures performed for the ELC group required more operative modifications and had a longer median operating time (135 min for the ELC group versus 105 for the DLC group, P ¼ 0.022). However, the subgroup of DLC patients that required an urgent interval procedure had the longest operative times. No significant difference was shown in the conversion rates between the ELC and DLC groups (11% in the ELC group versus 23% in the DLC group, P ¼ 0.174). One ELC patient required a post-operative ERCP due to a retained ductal stone. No significant difference was demonstrated in the morbidity, but the DLC group had a larger number of complications (13% in the ELC group versus 29% in the DLC group, P ¼ 0.07). One of the DLC patients that underwent an urgent interval procedure suffered a common bile duct injury, which was managed with a hepatico-jejunostomy. Furthermore, two DLC patients developed post-operative bile leak which was treated conservatively and subsided spontaneously within 7 days. On this study, the ELC group had a significantly shorter total hospital stay and total recuperation period, by 5 and 7 days respectively.
The trial of Lai et al 2 included 104 patients with acute cholecystitis that were randomized in an ELC (n ¼ 53) and a DLC group (n ¼ 51). All patients that had symptoms for more than a week or coexisting common bile duct stones with ductal dilatation, acute cholangitis or acute pancreatitis were excluded from this study; all ELC patients were operated upon within 24 h from randomization and DLC patients that responded to conservative treatment had an elective laparoscopic cholecystectomy 6e8 weeks later. All procedures were performed by 8 surgeons with a minimum experience of 50 cases each. Eight patients of the DLC group underwent an urgent interval procedure due to failure of the conservative treatment or because of a recurrent attack of acute cholecystitis; two of these cases were converted to open. No significant difference was shown in the conversion rate (21% in the ELC group versus 24% in the DLC group, P ¼ 0.74). The morbidity between the two groups was comparable (9% for the ELC group versus 8% for the DLC group; P ¼ 0.80) and no major bile duct injuries were reported. However, the ELC group had a substantially longer mean operating time (122.8 min in the ELC group versus 106.6 min in the DLC group, P ¼ 0.04). The ELC group had a significant decrease in the mean overall hospital stay (7.6 days for the ELC group versus 11.6 for the DLC group, P < 0.001), but a longer post-operative stay (4.8 days for the ELC group versus 3.0 for the DLC group, P < 0.001).
Johansson et al 3 included 145 patients in their RCT. The ELC group (n ¼ 74) underwent surgery within 7 days from the onset of symptoms and the DLC group (n ¼ 71) 6e8 weeks later. The ELC group had a median total hospital stay of 5 days, which was significantly shorter than the one of DLC group (8 days) . The mean operating time was similar between the two groups. The conversion rate was 31% for the ELC group and 29% for the DLC group. Eighteen of 71 patients of the DLC group underwent an emergency interval procedure due to failure of the conservative treatment or because of recurrence of acute cholecystitis. Moreover, this study reported six bile duct leaks in the ELC group, 4 of which were subsequently managed with ERCP and stenting, 1 with ERCP and sphincterotomy and 1 with percutaneous drainage. One major bile duct injury occurred in the DLC group; the subsequent management of this complication is not reported by the authors. On the downsides of this trial is the fact that the power analysis is not reported and that the statistical significance values for individual variables are not mentioned by the authors. The limited minimum experience of the participating operators (>25 procedures) is also a factor that could potentially increase the risk of bias.
The RCT by Kolla et al 4 included 20 patients in each group. The patients of the ELC group underwent a laparoscopic cholecystectomy within 55 h from the onset of symptoms, whereas the DLC group were operated upon 6e12 weeks after the acute episode had subsided. No patient in the DLC group required urgent interval surgery. The conversion rate was similar (25% for both groups) and there was no significant difference on the complication rate (20% for the ELC group versus 15% for the DLC group, P ¼ 0.456). The operating time was also comparable between the two groups (104.3 min for the ELC group versus 93 min for the DLC group, P ¼ 0.433). An advantage of the ELC group in the mean total length of hospital stay was shown (4.1 days for the ELC group versus 10.1 days for the DLC group, P ¼ 0.023). However, the average intra-operative blood loss in the ELC group was found to be greater (228.5 ml for the ELC group versus 114.5 ml for the DLC group, P ¼ 0.006). One bile duct injury occurred in the ELC group which was identified and dealt with during the index procedure with a good post-operative outcome. Moreover, one case of post-operative bile leak occurred in the ELC group which was managed with a postoperative ERCP. The fact that two major complications occurred in the ELC group raises some concern, however a larger number of patients would be required to reach to safer conclusions. This study is limited by the small number of participants.
A prospective controlled study of 169 patients was reported by Serralta et al. 5 The authors excluded all patients that were symptomatic for more than 72 h. This study showed a much higher conversion rate of the DLC group (2.4% for the ELC group versus 17.2% for the DLC group; P ¼ 0.001), which also had a significantly longer mean operating time (74.7 min for the ELC group versus 93.4 min for the DLC group; P ¼ 0.008). With regard to the total hospital stay, an advantage of the ELC group was demonstrated (5.6 days for the ELC group versus 13.4 days for the DLC group; P < 0.0001). No bile duct injuries were recorded in either group. The limitations of this prospective study though are significant; no randomization was performed; the allocation of patients to the two groups (ELC and DLC) depended on the surgeon's experience in laparoscopic surgery. The authors also fail to clarify the exact timing of the procedure in the DLC group. 7 The latter study was not included in our BET article as it is not available in English. Two hundred and twenty three patients were allocated to the ELC group and 228 to the DLC group. The patients of the ELC group were operated upon within a week after the onset of symptoms and the ones of the DLC group 6e12 weeks after their symptoms had settled. No significant difference was shown in the incidence of post-operative complications and in the bile duct injury ratio (0.5% for the ELC group versus 1.4% for the DLC group; P ¼ 0.54). The conversion rate was not significantly different (20.3% for the ELC group versus 23.6% for the DLC group; P ¼ 0.47). There was however a trend of the ELC group towards a greater incidence of post-operative bile leak requiring ERCP, but it did not reach statistical significance (P ¼ 0.05). The median overall hospital stay was shorter in the ELC group by 4 days (P < 0.001), but the mean operating time was longer by 15.1 min (P ¼ 0.02). On the other hand, the DLC group presented a considerable risk (17.5%) of subsequent emergency surgery during the interval period, for non-resolved or recurrent symptoms with a high rate of conversion to open cholecystectomy (45%). The authors point out that a high risk for type I and type II errors exists because of the small number of included trials and of patients in total. The confidence intervals for many of the studied variables are wide ( Table 1) .
The meta-analysis of Siddiqui et al 8 preceded the one from Gurusamy et al and included a combined total of 375 patients. The definitions of the two groups are identical. No significant differences were recorded in the complication rates (P ¼ 0.813) or conversion rates (P ¼ 0.718) between the two groups. The DLC group had a significantly shorter operating time (P ¼ 0.02) and a shorter post-operative hospital stay (P ¼ 0.004), but the ELC group had a significantly shorter overall hospital stay (P ¼ 0.0005). There were no significant differences in the bile duct injury rate (P ¼ 0.644) or the bile leak rate (P ¼ 0.137).
In the meta-analysis of Lau et al 9 the conversion rate was smaller in the ELC group, but without statistical significance (16% for the ELC group versus 22.4% for the DLC group; P ¼ 0.19). The authors demonstrated a significant benefit of the ELC group in the total length of hospital stay (P < 0.001) with comparable mean operating time and post-operative complication rates between the two groups. This meta-analysis presents some limitations due to the inclusion of the quasi-randomized trial of Serralta et al. 5 The retrospective cohort study of Casillas et al 10 included 173 patients, 71 of which underwent a laparoscopic cholecystectomy within 5 days from the onset of symptoms. The authors demonstrated an advantage of the ELC group on the mean length of hospital stay (2 days for the ELC group versus 5.4 days for the DLC group; P ¼ 0.01). The conversion rates were comparable. There was one major bile duct injury in the DLC group which was managed with percutaneous drainage and ERCP with stenting. Interestingly, the authors emphasised on the potentially complex course of management of a ratio of patients of the DLC group that undergo a series of interventions before definitive management.
Isoda et al 11 included 109 patients in their retrospective study, 53 of which underwent laparoscopic cholecystectomy within 7 days after admission (ELC group). The patients of the DLC group were operated upon after their symptoms had subsided. No significant difference was shown in the operating time and no major complications, including bile duct injuries, were reported for either group. A significant difference in favour of the ELC group was shown with regard to the total hospital stay (12.7 days for the ELC group versus 37.7 days for the DLC group; P < 0.001); however the DLC patients were not discharged before their procedure, a fact which introduces bias on the results.
Clinical bottom line
There is strong evidence to support the hypothesis that early laparoscopic cholecystectomy for patients with acute cholecystitis is feasible and safe. The results of the two groups are comparable, with an advantage of the early group in the length of hospital stay. A significant percentage of patients of the delayed group failed to improve after an initial period of conservative management and subsequently required an emergency interval procedure with a high conversion rate. It would be fair to conclude that the existing evidence indicate a superiority of the early laparoscopic cholecystectomy for patients with acute cholecystitis, however larger randomized controlled trials are required for more solid conclusions. The diversity on the definition of the early group and the weaknesses of each study need to be taken into consideration.
